X-ray microanalysis of airway surface liquid in the mouse.
The ionic composition of airway surface liquid (ASL) has been debated, and, in particular for the mouse, a wide range of values has been published. Two techniques were developed to measure the elemental composition of the ASL. X-ray microanalysis of ASL was carried out at low temperature on trachea removed from isoflurane-anesthetized animals and shock-frozen. In the second technique, dextran beads were placed on top of the epithelium of the trachea removed from pentobarbital-anesthetized animals, left to equilibrate with the ASL, dried, and subjected to X-ray microanalysis. Both techniques showed that mouse tracheal ASL has significantly lower concentrations of Na and Cl (approximately 60-80 mM) than serum. Differences between the two techniques were due to different sampling of mucus. CFTR(-/-) mice had significantly higher concentrations of Na and Cl in their ASL than age-matched controls. Pilocarpine or isoproterenol stimulation significantly reduced the ion concentrations in tracheal ASL. ASL was also collected with the dextran bead method from the nasal cavity in situ in pentobarbital-anesthetized animals. In control animals, the elemental composition of nasal fluid was similar to that of tracheal ASL. Pilocarpine stimulation caused a significant increase in Na, Cl, and K; stimulation with isoproterenol or phenylephrine caused a significant increase only in K. It is concluded that mouse ASL under unstimulated conditions is hypotonic, which may be related to the relative paucity of submucosal glands in the mouse trachea.